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BODY REINFORCEMENT DEVICE FOR A VEHICLE 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is a National Phase application of International Application No. 
PCT/JP2005/001768, filed February 7, 2005, which claimed priority to Japanese Application 

* 

No. 2004-036266, filed February 13, 2004, each of which is hereby incorporated by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[Fi e ld of th e Inv e ntion] 

torn] 

: The present invention relates to a vehicle b ody reinforcement device for a 

vehicle for reinforcing a body when the device is m ounted to the body such that two portions 
to be reinforced are connected to each other. 
Description of the Related Art 

[Background Art] 

{0002} 

- — Conventionally, a body of a motorcar has been formed such that a highest possible 
strength is effected while aiming at weight saving. In such a kind of bod y bodies , a 
reinforcement member is mounted to a region where a greater strength is required compared 
with other regions, such as a section where a wheel suspension device is mounted r 4s 
mounted a r e inforc e m e nt member . The reinforcement member is mounted in such a manner 
that two portions to be reinforced are connected to each other. As for such a reinforcement 
member, there has been known one formed in the shape of a rod by a rigid body or one in 
which damping force generating means is provided, for example, as shown in JP-A-2002- 
211437. 

[0003] 

— The reinforcement member disclosed in this pat e nt publication JP-A-2002-21 1437 
is formed in an elongated shape 7 and damping force generating means is provided in its 
middle in the longitudinal direction . The damping force generating means can be , such as a 



hydraulic damper or a rubbe r member . This reinforcement member spans the space between 
two portions to be reinforced of a bod y. In one use^ 4hat4s, the reinforcement member can be 
mounted b etween a suspension mounting portion on the left side of the body and a 
suspension mounting portion on the right side thereof. 

[Disclosur e of the Invention] 

[Probl e m to b e Solv e d by the Invention] 

[0004} 

— The body of an automobile is some times subjected to elastic deformation in a 
direction in which the distance between the two portions to be reinforced is shortened or 
lengthened, such as , or in a direction opposit e to that, wh e n an during abrupt quick handling 
operations , for e xampl e , is p e rform e d during running . At this time, a load is also applied, in 
the direction of compression or the direction of elongation, to the reinforcement member 
connecting the portions to be reinforced to each other. If a reinforcement member formed 
only by a rigid body is used, the reinforcement member is subjected to elastic deformation in 
the direction of compression or the direction of elongation by athe load applied to the body 
when it is deformed, as described above. 

[0005} 

— This reinforcement member stretches or contracts by its own elasticity when it is 
released from the load or whena nd the force causing the elastic deformation vanishes. The 
conventional rigid reinforcement member mad e from a rigid body comes b egins to vibrate in 
the longitudinal direction during abrupt handling operation due to loading during quick 
handling operations b ecause of ite -the member's longitudinal elongation and contraction. 
Therefore, while the vehicle body using this rigid r einforcement member mad e from a rigid 
body is less likely to be elastically deformed, it may provide unnecessary vibration in the 
reinforcement member. 

[0006] 

— Such a disadvantage can be eliminat e d . to s om e e xt e nt reduced b y using a 
reinforcement member having damping force generating means such as disclosed in JP-A- 
2002-21 1437. This is because vibration of the reinforcement member itself is damped by the 
damping force generating means. 
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— However, sinc e the such damping r einforcement member provid e d with damping 
forc e generating means is has a decreased in-4ts-repulsion force when a under axial loa ding. 
Therefore is applied in the dir e ction of compression or th e direction of e longation , the 
capacity ability t o suppress the-deformation of the body was low is lower than that of a rigid 
compar e d with wh e n a r einforcement membe r mad e from a rigid body is us e d . 

[0007} 

— In view of the foregoing, the obj e ct of this inv e ntion is to provide a body 
reinforcement device for a vehicle is desired that w hich is capable of can r eliably suppressing 
deformation of a body and which doesn't r educes constitute a v ibration g e n e rating sourco in 
the reinforcement device as well . 

SUMMARY OF THE INVENTION 

[Means for Solving the Problem] 

{0008} 

— In order to achi e ve th e foregoing obiec t Accordingly , the- one configuration of a 
body reinforcement device for a vehicle that is arranged and configured in accordance with 
certain features, aspects and advantages of the present invention according to this invention is 
provided with a reinforcement member for rigidly connecting two portions to be reinforced of 
a vehicle body with each other, and the device is provided with a damping force generating 
means for generating viscous damping force spanning} along th e r e inforcem e nt m e mber, the 
space between the portions to be reinforced. 

[Eff e ct of the Inv e ntion] 

[0009} 

— As d es crib e d abov e , according to the invention of claim 1 to claim 3, a Preferably, 
a reinforcement member substantially functions as a beam and reinforces the vehicle body? 
when a load is applied^ to the reinforcement member in the direction of compression or the 
direction of elongation , to the r e inforc e ment memb e r at each end . At thi s tim e , t When t he 
reinforcement member is elastically deformed in the direction of compression or the direction 
of elongation by the load applied to the reinforcement membe r at e ach e nd , the reinforcement 
member stretches or contracts by its own elasticity and begins to vibrate w hen released from 
the load , so that it comes to vibrat e in the longitudinal direction . However, sinc e in th e 
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reinforcem e nt devic e according to this inv e ntion, w hen combined with the damping force 
generating means is provided that also spans aegess-the space between the two portions to be 
reinforce d wh e re the r e inforcement member is mounted , the displacement of the 
reinforcement member in the longitudinal direction is kept small by the damping force 
generating means, whereby the vibration is damped. 

—Therefore, according to this invention, a body reinforcement device can be 



— According to other features, aspects and advantages of certain embodiments of the 
inventio n of claim 4, ene -the ends of the reinforcement member and the damping force 
generating means are attached to a mounting bracket and are rigidly connected to each other 
through the mounting bracket. Therefore, vibration of the reinforcement member can be 
transmitted directly from one end thereof to one end of the damping force generating means 
through the mounting bracket, and vibration can be dampened more reliably by the damping 
force generating means. In addition, sinee -because the mounting bracket is mounted to the 
portion to be reinforced, ene -the ends of the reinforcement member and the damping force 
generating means can be mounted at a -the same t ime to the portion to be reinforced. 
Therefore, this body reinforcement device can be mounted to the body more easily compared 
with when the reinforcement member and the damping force generating means are mounted 
separately to the body. 

[004-4 

— According to other features, aspects and advantages of certain embodiments of t he 



inventio n of claim 5 , it is possible that one of the reinforcement member and the damping 
force generating means , only one m e mber provided, J s located on the same axial line as an 
imaginary line connecting the two portions to be reinforced of the bod y while ^and-a plurality 
of members (e.g., the other of the reinforcement and damping components) are p rovided are 
located at positions generally symmetrical with respect to the imaginary line. In such a 
device, 
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provided in which the deformation of a body can be suppressed reliably and He -limited ] 
vibratio n, if any, is produced. ] 
f©W©} 



— Ther e fore, in the body reinforc e ment d e vic e according to this invention, n o 
moment due to ajeaction force is produced when a load is applied from the portion to be 
reinforced of the body and the body can be reinforced more firmly when the reaction force is 
exerted in the longitudinal direction (along the imaginary line). 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, aspects and advantages of the present invention will now be 
described with reference to the drawings of several preferred embodiments, which 
embodiments are intended to illustrate and not to limit the invention. 

[Brief D e scription of th e Drawings] 

[0012] 

— FIG. 1 is a plan view showing a body reinforcement device for a vehicl e, which 
device is arranged and configured in accordance with certain features, aspects and advantages 
of the present invention according to this invention . 

— FIG. 2 is a perspective view showing the reinforcement device according to th e 
invention being mounted to a vehicle body. 

— FIG. 3A is a side view showing another embodiment. 

— FIG. 3B is a plan view showing the etherembodiment of FIG. 3 A . 

— FIG. 4 is a perspective view showing the reinforcement device being-mounted to a 

body. 

— FIG. 5A is a side view showing another embodiment. 

— FIG. 5B is a plan view showing the etherembodiment of FIG. 5 A . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The body reinforcement devices discussed herein can be used as a device for 
reinforcing bodies of the vehicles such as cars, trucks or buses. [B e st Mod e for Carrying out 
the Invention] 

[0013] (First Embodiment) 

— Now, one embodiment of the body reinforcement device for a vehicle according to 
this- certain features, aspects and advantages of the present invention will be described in 
detail with reference to FIG. 1 and FIG. 2. 
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constitut e d with comprises a front suspension member 5 forming part of the chassis 3; a pair 
of left and right lower arms 6, 6 extendin g in a lateral directio n laterally of the vehicle body 
from both ends of the front suspension member 5 in the lateral direction; a pair of left and 
right upper arms (not shown) connected to the ends of these lower arms 6, 6 through a 
knuckle (not shown); a cushion unit or shock absorber (not shown) provided between the 
swinging portion of one of both these arms and a body 3a of the chassis 3; and the like. 
[0015] 

— The front suspension member 5 preferably supports part of an unillustrat e d engine 



(not shown) and a forward pivot portion 7 of the lower arm 6 . The front suspension member 
5 can be , and is rubber-mounted or rigid-mounted to the body 3a of the chassis 3. 

— The lower arm 6, as shown in FIG. 2, is -can be supported by the forward pivot 
portion 7 and a rear pivot portion 8 (described later) for up and down swinging movement 
relative to the chassis 3. The rear pivot portion 8 is -can be p rovided with an unillustrated 
inner cylinde r (not shown) , an outer cylinder 8a housing the inner cylinder insid e and having 
comprising an arm body 6a of the lower arm 6 welded thereto . A-and-a cushion rubber (not 
shown) can be p rovided between th e inner and outers e cylinders . The rear pivot portion 8 
can be , and is mounted to a mounting seat 9 of proVid e d on J he body 3a of the chassis 34n-a 
proj e cting r e lation, with a mounting bolt 10. In one configuration, the rear pivot portion 8 
can project from the mounting seat 9 of the body 3a. 



— FIG. 1 is a plan vi e w showing th e body reinforc e m e nt device for a v e hicle 
according to this invention, and FIG. 2 is a p e rsp e ctiv e vi e w showing the r e inforc e ment 
devic e according to this invention b e ing mount e d to a vehicle body. 

— In these figures, a reference numeral 1 denotes a reinforcement device assembly 
formed by using two body reinforcement devices according to this e mbodimen t arranged and 
configured in accordance with an embodiment having certain features, aspects and advantage 
of the present invention . The illustrated r einforcement device assembly 1 , as shown in FIG. 
2, is a device for reinforcing the portion in a chassis 3 of an automobile where a front wheel 
suspension device 4 is mounted. 



— The front wheel suspension device 4, as is conventionally well-known, is 
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EQWSf 

— Mounting to the mounting seat 9 of the rear pivot portion 8 is performed by 
placing the rear pivot portion 8 on the mounting seat 9 with its axis pointing generally 
vertically and fastening the inner cylinder to the mounting seat 9 with the mounting bolt 10 
inserted m -through the inner cylinder. That is, with the rear pivot portion 8 mounted on the 
mounting seat 9, the cushion rubber is elastically deformed and the outer pipe -cylinder 8a is 
displaced with respect to the inner pipecylinder, so that the arm body 6a makes -is capable of 
making swinging movements. 

— [0017] 

— The reinforcement device assembly 1 preferably i s formed by two body 
reinforcement devices 2, 2 bemg -that are c ombined in the shape of a letter V in plan view so 
that the chassis 3 can be reinforced by the connection of the laterally central portion of the 
front suspension member 6 and the left and right mounting seats 9. 

— The body reinforcement device 2, as shown in FIG. 1, is constituted with can 
comprise a rod 1 1 and a hydraulic damper 12. The rod 1 1 can be formed by one metallic 
round ba r while the ^ -hydraulic damper 12 can be disposed alon gside the rod 1 1 side by sido 
to be generally p arallel to the rod 1 1 . A^ -a first mounting bracket 13 can connecting one ends 
of beth -each of t hese members IK 12 to each other (see, e.g., left side ends in FIG. 1) and a 
second mounting bracket 14 can connecting the ether-ends of beth -each of these m embers IK 
12 to each other. In t he illustratedi s embodiment, the rod 11 constitutes comprises the 
reinforcement member r e f e rred to in this inv e ntion, and the hydraulic damper 12 constitutes 
comprises the damping force generating means referred to in this invention . Other 
configurations of each of the reinforcement member and the damping force generating means 
also can be used. 

f©W«} 

— The first mounting bracket 13 according to this embodiment is -can be formed 
large r larg e siz e d compared than w kh-the second mounting bracket 14 . The first mounting 
bracket 13 , to which is attached to one ends of the two reinforcement device s are attach e d . 
The first mounting bracket 13 can be . and is fixed with two bolts 15, 15, or other suitable 
fasteners, to the portion of the body to be reinforce d of the body with two fixing bolts 15, 15 . 



In the illustrated configuration, "T the portion of the vehicle body to be reinforced of th e 
v e hicle body to which this first mounting bracket 13 is mounted" 7 refers to the laterally 
central portion of the front suspension member 6. 
EQWS} 

— The rod 1 1 of e ach of the foregoing two reinforcement devices 2 is -can be m ade 



from a hollow round bar that has formed such that its a thicker central portion is thicker than 
relative to each en d. The end , and to th e oth e r e nd of the rod 1 1 opposite the first mounting 
bracket 1 3 can beare welded to a coupling boss 16 and a second mounting bracket 14. 

In one configuration, Gconnection of one end of the rod 11 to the mounting 

bracket 1 3 is -can be p erformed thorough by inserting one end of the rod 1 1 into the-a 
mounting hole 13a formed in the first mounting bracket 13 and then welding the end of the 
rod 11 to the opening of the mounting hole 13a. The mounting hole 13a i scan be formed 
inclined such that its axis is located gradually outwardly of the body toward the rear of the 
body (i.e., rightward in FIG. 1) in order that the two rods 1 1 are attached to the first mounting 
bracket 13 in the shape of a letter V in plan view. 

[0020} 

— The other end of the rod 1 1 according to this e mbodiment is fixed can be secured 
to the portion of the body to be reinforced of the body together with the second mounting 
bracket 14 wife-bv the mounting bolt 10. In the illustrated embodiment, y the portion to be 
reinforced" refers to the mounting seat 9 to which the rear pivot portion 8 of the lower arm 2 
is mounted, as shown in FIG. 2. That is, the mounting bolt 10 fastens the rear pivot portion 
and second mounting bracket 1 4 together. 

— The rod 11 according to this embodiment, as shown in FIG. 2 V preferably is 
connected to the rod 1 1 of the other reinforcement device 2 through a cross member 17. 

E002ij 

— The hydraulic damper 12 is constituted with can comprise a cylinder 21, a piston 



rod 22 mount e d detachabl v moveably mounted to the cylinder 21, a free piston 23 fitted for 
movement in the cylinder 21 on th e opposite side from t o the piston rod 22, a piston 24 with 
a eheke -throttle fi xed -secured to the piston rod 22 at its end, a compression coil spring 25 for 
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biasing the piston with a chok e toward the free piston 23 in th e opposite direction from the 
piston rod 22 , and the like. 
[0022] 

— The cylinder 2 1 is-can be p rovided, at its end on the opposite side from the piston 
rod 22, with a boss 12a, and is -can be secured fixed-to a mounting metal -plate 26a through by 
the boss 12a and a fixing bolt 26. The mounting metal -plate 26a is- can be securedfi xed to the 
first mounting bracket 13 with a fixing b olt 15 used to secure for fixing t he first mounting 
bracket 13 to the front suspension member 5. The mounting metal -plate 26a may be welded 
to the first mounting bracket 13. 

£0022} 

— The interior of the cylinder 21 is- can be divided by the free piston 23 into a high 
pressure gas chamber 27 and an oil chamber 28. The oil chamber 28 is -can be divided by the 
piston 24 with a chok e into a first oil chamber 29 located on the piston rod 22 side and a 
second oil chamber 30 located on the free piston 23 side. The two oil chambers 29, 30 
communicate through the throttle (not shown) that extends through the piston 24. The high 
pressure gas chamber 27 is -can be filled with N2 gas at a high pressure and the first and 
second oil chambers 28, 29 are -can be filled with working oil. 

R024} 

— The piston rod 22 is provided, at its end on the opposite side from the cylinder 21, 
with a boss 12b, and a mounting metal- plate 32 is- can be fi xed -secured t hrough to the boss 
12b and -with the fixing bolt 31. The mounting metal -plate 32 is fixed can be secured to the 
second mounting bracket 14 with a fixing bolt 33. The mounting metal -plate 32 may be 
welded to the second mounting bracket 14 in some configurations . 

[0025] 

— The piston 24 with a chok e the throttle can be m ounted to the piston rod 22 and 
can be is-provided with a eheke -throttle (not shown) that defines a passage fe^-fee 
communication between the first oil chamber 29 and the second oil chamber 30. That is, the 
hydraulic damper 12 is configured such that the damping force (viscous damping force) is 
produced when working oil flows through the eheke -throttle from the first oil chamber 29 
into the second oil chamber or from the second oil chamber 30 into the first oil chamber 29. 



[0036} 

— The compression coil spring 25 is provided between the piston 24 with a chok e 
and a piston rod-side cover 21a of the cylinder 21. The spring force of the compression coil 
spring 25 is - can be set to c a value as larg e as that count e rbalancing o unterbalance the gas 
pressure in the high pressure gas chamber 27. That is, the free piston 23 pushes -is urged 
against the w orking oil in the second oil chamber 30 through gas pressure in the high 
pressure gas chamber 27. However, the throttled p iston 24 with a chok e is maintained in a 
generally neutral position without changing its position w hen biased by the spring force of 
the compression spring 25. 

[0027} 

— In addition, in some configurations, the compression coil spring 25 is-can be 
formed ofby-a shape-memory alloy or a bimetal . In other configuration, a majority of the 
spring 25 is formed of such materials approximately in whole . In forming the compression 
coil spring 25 from such a material, it preferably is arranged such that when the temperature 
of the compression coil spring 25 is raised (or lowered), its free length in the axial direction 
of the cylinder 21 is extended (or shortened) according to the charact e ristics to thereby 
increase (or decrease) the foregoing biasing force. 

[0028} 

— As a result of adopting such an arrangement, in the illustrated h ydraulic damper 
12, even if the temperature of the hydraulic damper 12 is raised by the engine heat and the 
gas pressure in the high pressure gas chamber 27 is increased, the piston 24 with a choke can 
be retained in a generally neutral position. This is because in the illustrated h ydraulic damper 
12, the spring force of the compression coil spring 25 for biasing the piston 24 with a choice 
is-also ^increased by the temperature rise. Therefore, no load is applied to the two portions 
to be reinforced of the body from the reinforcement device 2 as a result of the temperature 
change. The free piston 23 moves in the axial direction by the distance corresponding to the 
amount of volumetric change ef- caused by movement of the piston rod 22 i nto or out of the 
cylinder 21. 

[0029} 
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3) is elastically deformed due to abrupt handling operation, for example, and a load is applied 
at each end in the direction of compression or the direction of elongation, the rod 11 
substantially functions as a beam to thereby reinforce the body. As a result, provision of the 
reinforcement device 2 enables the deformation of the body to be kept small. 

— When the body reinforcement device 2 suppresses the elastic deformation of the 
body, the rod 1 1 is elastically deformed in the direction of compression or the direction of 
elongation, with a load applied at each end, and stretches or contracts by its own elasticity. 
Therefore, the rod 1 1 eemes -attempts to vibrate in the longitudinal direction at this time. 

[0033} 

- — However, sinee- because, in th e illustrated is reinforcement device 2, the hydraulic 
damper 12 is connected to the rod 11 through the first mounting bracket 13 and second 
mounting bracket 14 and damping force is produced by the hydraulic damper 12 if the rod 1 1 
vibrates in the longitudinal direction, the vibration of the rod 1 1 is dampened by the hydraulic 
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— The hydraulic damper 12 form e d as de s cribed above, p referably is attached to the 
first mounting bracket 13 and the second mounting bracket 14 such that its axis is generally 
parallel to the axis of the rod 11. In forming the reinforcement device assembly 1 by 
combining two reinforcement devices 2 in the shape of a letter V in a plan view as in the 
illustrated is embodiment, the hydraulic damper 12 is positioned adjacent to and at the outer 
side of the rod 11 in the lateral direction of the vehicle body in relation to the connection of 

: 

■» 

'i 

both the rods 11,11 and the cross member 17. 

Eoe^o} j 

■+ 

— The body reinforcement device 2 arranged as d e scribed above, preferably is j 

\ 

mounted to a vehicle body ? with the first mounting bracket 13 fixed to the laterally central 
portion of the suspension member 14 and with the second mounting bracket 14 fixed to the 
rear pivot portion 8 of the lower arm 7. As a result of the reinforcement device 2 mounted to 
the vehicle body in this way, the two portions to be reinforced (suspension member 14 and 
rear pivot portion 8) of the body are connected to each other rigidly by the rod 1 1 . 

i 

- — mm 

— Therefore, in the illustrated body reinforcement device 2, when the body (chassis j 



damper 12. That is, in the chassis 3 reinforced by the body reinforcement device 2, little to 
no vibratione is produced by because of t he rod 1 1 constituting a vibration gen e rating sourc e. 

— Therefore, the illustrated b ody reinforcement device 2 is able to reduce k e e p th e 
deformation of the body small-while also reducing k ee ping th e vibration of the rod 1 1 small . 

E0033} 

— In addition, in the body reinforcement device 2 according the this -illustrated 
embodiment, ene -the corresponding ends of the rod 11 and hydraulic damper 12 are 
connected to each other rigidly through the first mounting bracket 1 3 while the other e nds of 
the rod 1 1 and hydraulic damper 12 are conn e cted to each other rigidly through and t he 
second mounting bracket 14. Therefore, in this -the illustrated b ody reinforcement device 2, 
vibration of the rod 1 1 can be transmitted directly to the hydraulic damper 12 through the first 
mounting bracket 13 and second mounting bracket 14. As a result, in the illustrated fe is-body 
reinforcement device 2, the vibration of the rod 1 1 can be better damped e ven more r e liably 
by the hydraulic damper 12. 

[0034} 

— Further, since the corresponding ends of the rod 1 1 and hydraulic damper 1 2 are 
attached to one mounting bracket 13, 14, the ends of the rod 1 1 and hydraulic damper 12 can 
be mounted to the portion to be reinforced at a -the same t ime. As a result, mounting work of 
the reinforcement device 2 can be performed -easil y mounted in position . Smee -Because m 
this embodiment, one first mounting bracket 13 is used in common for the body 
reinforcement device 2 on the left side of the body and the body reinforcement device 2 on 
the right side of the body, the illustrated reinforcement device assembly 1 having two 
reinforcement devices 2 can be mounted to the body easily. Further, as a result of adopting 
the foregoing arrangement, higher strength can be achieved compared with when the body 
reinforcement device 2 on the left side of the body and the body reinforcement device 2 on 
the right side of the body are mounted separately at the for e going same p ositions. 

Another embodiment of [0035] (S e cond Embodiment) 

— Tthe body reinforcement device for a v e hicl e according to this inv e ntion can be 
formed as shown in FIG 3A, FIG. 3B and FIG. 4. 
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— FIG. 3 A is a side view showing of this another embodiment and FIG. 3B is a plan 
view showing th e other this embodiment. FIG. 4 is a perspective view showing the 
reinforcement device being-mounted to a body. In these figures, the same or similar parts as 
those described in FIG. 1 and FIG. 2 are designated by like reference numerals and detailed 
description is not repeated. 



— A body reinforcement device 40 shown in FIG. 3A, FIG. 3B and FIG. 4 is 
constituted with on e comprises a hydraulic damper 12, twe- one band b ands 41t-44 located on 
beth -each sides of the hydraulic damper 12 and first and second mounting brackets 42, 43 for 
connecting ends of these hydraulic damper 12 and bands 41 , 41 to each other. The hydraulic 
damper 12 preferably h as the same structure as that used in the first embodiment. In this 
embodiment, the bands 41 constitutes the reinforcement membe r r e f e rr e d to in this inv e ntion . 

Each of [0037] 

— Tthe bands 41 is- can be made from a steel plate formed in the shape of a narrow 
band and each of the bands can be at both ends are fixed at both ends to the first and second 
mounting brackets 42, 43 with fixing bolts 44. The bands 41 may be welded to the first and 
second mounting brackets 42, 43 in some configurations . Other suitable techniques also can 
be used. 

Each of t The first and second mounting brackets 42, 43 are each constituted 

comprises b y-a bracket body 45 that can be formed in the shape of a letter C in section . Each 
of the first and second mounting brackets 42, 43 also can comprise -and-a mounting piece 46 
having one end inserted in the inner side of the bracket body 45 and welded thereto. In one 
configuration, T the mounting piece 46 has- comprises a befr-hole 46a drilied- positioned at the 
laterally central portion (in the direction in which the bands 41 are disposed side by side). 
The hole 46a can be formed in any suitable manner, including but not limited to drilling. 

[0058} 

— The illustrated b racket body 45, inside of which a boss 12a, 12b is fitted- positioned 
and at both outer sides of which the bands 41 are overlapped, is- can be secured fl xed-to the 
bands 41 and the hydraulic damper 12 with a fixing b olt 44 passing that extends through 
these parts. 
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— Sinee -Because the first and second mounting brackets 42, 43 of the illustrated 
configuration are attached to the bands 41 and hydraulic damper 12 in this waymanner, the 
body reinforcement device 40 is formed-_with the bands 41 disposed substantially p arallel to 
each other on both sides of the hydraulic damper 12. 

[0039] 

— The body reinforcement device 40 , as shown in of FIG. 4^ spans the space 
between two portions to be reinforced because ef-the mounting pieces 46, 46 at both ends 
being -are m ounted on a mounting portion 48 mof a rear wheel suspension device 47 . The 
rear wheel suspension device 47 of the automobile is configured to be mounted to the chassis 
3 and-on the bottom surface 3 located near the mounting portion 48. 

- [0040} 

-In the body reinforcement device 40 according to this embodiment, the hydraulic 
damper 12 can be located on the same axis as an imaginary line L (see FIG. 3(b)) connecting 
the two portions to be reinforced (mounting portion 48 and bottom surface of the chassis 3). 
Further, in this body reinforcement device 40, the two bands 41, 41 can be located at 
positions symmetrical positions with respect to the imaginary line L. Other suitable 
configurations also can be used. 

[0044} 

— Therefore, sinc e in the body r e inforcem e nt device 40 according to this 
embodiment, because a load applied from the portion to be reinforced is -can be distributed 
generally uniformly to the two bands 41, 41 of the illustrated configuration and because the 
load acts on the hydraulic damper 12 in its axial direction, no or virtually no m oment due to a 
reaction force is produced when the load is applied, and the reaction force is allowed to act in 
the longitudinal direction (in the direction along the imaginary line L) for fee-firm 
reinforcement of the body. 

Another embodiment oft [00 4 2] (Third Embodiment) 

— The body reinforcement device for a vehicle according to this inv e ntion can be 
formed as shown in FIG 5A and FIG. 5B. 

— FIG. 5A is a side vie w showing another embodiment and? FIG. 5B is a plan view 
showing the other embodiment, and FIG. 5 B is depicted with a portion broken away. This 
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device can be mounted in the same manner as the embodiment of FIG. 3 A and 3 EL which is 
show in FIG. 4. is a perspective view showing the reinforcement device being mounted to a 
body. In these figur e s FIG. 5 A and FIG. 5B , the same or similar parts as described in FIG. 1 
to FIG. 4 are designated by like reference numerals and detailed description is not repeated. 
E©G43} 

— A -The b ody reinforcement device 50 shown in FIG. 5A and FIG. 5B is provided, 



— The supporting bars 52, 53 are- can be formed by a metallic material or any other 
suitable material. The supporting bars 52, 53 can comprise and is constituted by p late-like 
portions 52a, 53a that extending in the longitudinal direction of the band plate 41 along the 
main surface of the visco elastic viscoelastic member 5 1 , and the supporting bars 52, 53 can 
also comprise bosses 52b, 53b fixed , tog e ther with the bond plates 41 r _to bracket bodies 45 
with fixing b olts 44. Other suitable techniques also can be used. One main surface of the 
visco elastic viscoelastic member 51 preferably is fixed to the plate-like portion 52a of one 
supporting bar 52 and the other main surface of the visco elastic viscoelastic member 51 
preferably is fixed to the plate-like portion 53a of the other supporting bar 53. 

E004S} 

— The boss 52b of one supporting bar 52 of these supporting bars 52, 53 is -can be 



attached to a first mounting bracket 42 at one end of the body reinforcement device 50 and 
the boss 53b of the other supporting bar 53 is -can be attached to a second mounting bracket 
43 at the other end of the body reinforcement device 50. 

— The plate-like portions 52a a and the plate like portion 53a, as shown in FIG. 5B, 
preferably are located at positions offset to on e sid e and to th e other opposing sides wkb 
respect to of the imaginary line L and also preferably are located at positions that are 
symmetrical with respect to the imaginary line L 7 when supporting the v isco 



i 

I 



f 

i 



as damping force generating means for generating viscous damping force, with a visco j 
etesti eviscoelastic member 5 1 made of rubber. The visco e lastic viscoelastic member 5 1 is j 

i 

can be formed in the shape of a band extending substantially p arallel to a band plate 41 and is j 
can be coupled to the band plate 41 while being held between a pair of supporting bars 52, 
53. 

E0044] 
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etestieviscoelastic member 5 h with the imaginary line L passing its -through substantially the 
cente r of the viscoelastic member 51 . 
[0046} 

— In the body reinforcement device 50 arranged as described above, the band 41 
substantially functions as a beam to reinforce the vehicle body, and when the band 41 
vibrates in the longitudinal direction, the visco elastic v iscoelastic member 51 is elastically 
deformed in the direction of its surface to thereby produce damping force. As a result, ee-the 
chassis 3 reinforced by the body reinforcement device 50 vibrates is less likely to vibrate 
substantiall y because of the band 41 becoming a vibration generating source . Therefore, the 
body reinforcement device 50 is able to keep the deformation of the vehicle body small while 
keeping the vibration of the band 41 small. 

[0047} 

— Although in the foregoing first through third embodiments, examples are shown in 
which both ends of the rod 1 1 or the band 41 and both ends of the hydraulic damper 12, or 
the ends of the supporting bars 52, 53, are attached to the first or the second mounting 
brackets 13, 14, 42, 43, these mounting brackets may be attached only to one ends of the 
reinforcement devices 2, 40, 50. In adopting such an arrangement, at the other ends of the 
reinforcement devices 2, 40, both of the rod 1 1 or the band 41 and the hydraulic damper 12 
are- can be mounted directly to the portion to be reinforced of the body. In adopting such an 
arrangement, at the other end of the body reinforcement device 50, the band 41 and the 
member of the supporting bars 52, 53 on the sid e of the other opposite end are-can be 
mounted directly to the mounting portion of the vehicle body. Although mounting man- 
hours are increased, an arrangement may be adopted in which both ends of the rod 11 or the 
band 41, both ends of the hydraulic damper 12 and the ends of the supporting bars 52, 53 are 
mounted directly to the portion to be reinforced of the vehicle body separately, in which case 
as in the foregoing embodiment, the body can be reinforced while preventing generation of 
the vibration. 

[004g} 

— In addition, although in the second and the third embodiment^ examples are shown 
in which bands 41 are disposed at the sides of the damping force generating means (hydraulic 
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damper 12, visco elastic v iscoelastic member 51), this invention is not limited to that but the 
damping force generating means may be disposed on both sides of one reinforcement 
member (rod 11 or band 41). Further, although in the second and the third embodiment 
examples are shown in which the plate-like band 41 is used, a bar-like reinforcement member 
may be used as shown in the first embodiment. Furthermore, the reinforcement device 
according to thio invention may be arranged such that the reinforcement devices 40, 50 
shown in the second or the third embodiment are connected in series. In arranging these 
members in series, bars 1 1 are-can be welded to the reinforcement device 40, 50 at both ends 
such that they are located on the same axial line, respectively. Such a configuration, 
however, is less desirable than the parallel configurations described herein. 
[0049} 

— Further, although the foregoing embodiments, examples of which are shown in 
which portions where reinforce the front wheel suspension device 4 or the rear wheel 
suspension device 47 is mounted to the chassis 3, is reinforced by the body reinforcem e nt 
devic e 2, 4 0, 50 according to this inv e ntion , the reinforcement device according to this 
invention may be used for reinforcing fee-other pag^ portions of the vehicle e f-fee-body. For 
example, the reinforcement device according to this invention may be provided in an 
automobile with an engine mounted at the front of the vehicle body such that it crosses an 
opening of the engine room in the upper part in the lateral direction. In adopting this 
arrangement, a reinforcement device may be used which is formed by the rods 1 1 being 
arranged in series at both ends of the reinforcement device 40, 50 shown in the second or the 
third embodiment and welded thereto, for example. 

Although the present invention has been described in terms of a certain embodiment, 
other embodiments apparent to those of ordinary skill in the art also are within the scope of 
this invention. Thus, various changes and modifications may be made without departing 
from the spirit and scope of the invention. For instance, various components may be 
repositioned as desired. Moreover, not all of the features, aspects and advantages are 
necessarily required to practice the present invention. Accordingly, the scope of the present 
invention is intended to be defined only by the claims that follow. 
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[Industrial Applicability] 

fQOS©} 

— Th e body r e inforcement device according to this inv e ntion can b e us e d as a d e vic e 
for reinforcing bodie s of the vehicles such as cars, trucks or buses. 

[Docum e nt Name] Abstract 
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WHAT IS CLAIMED IS: 

1 . A body reinforcement device for a vehicle comprising a rigid reinforcement 
member for rigidly connecting two portions to b e reinforc e d of a vehicle body to each other 
and a_damping force generating m e ans m ember connecting the two portions of the vehicle 
body such that both the rigid reinforcement member and the damping force member fe f 
generating viscous damping force generally span the space between the two portions of the 
vehicle bod y spanning, along the r e inforc e ment memb e r, the spac e between the portions to b e 
r e inforc e d . 

2. [Claim 2] The body reinforcement device for a vehicle as claimed in 

claim 1, wherein the damping force generating means is m ember comprises a hydraulic 
damper. 

3. [Claim 3] T he body reinforcement device for a vehicle as claimed in 

claim 1 , wherein the damping force generating means member comprises is-a rubber visco 
etastie viscoelastic membe r made of rubber . 

4. [Claim 4 ] The body reinforcement device for a vehicle as claimed in 

claim 1 , wherein the rigid reinforcement member comprises a first end and a second end, the 
damping force member comprises a first end and a second end, and at least one end s of the 
rigid t he-reinforcement member first end and the damping force generating member first end 
collectively are m e ans ar e fixed to fee-one of the two p ortio ns of the vehicle body - te-be 
reinforced through by one mounting bracket. 

5. [Claim 5] The body reinforcement device for a vehicle as claimed in 

claim 1 , wherein the rigid reinforcement member and the damping force member a plurality 
of members each b e ing at least e ither one of the r e inforcement m e mber and the damping 
force generating m e ans ar e form e d and are d isposed side by side in a p arallel orientation to 
each other 

6. The body reinforcement device for a vehicle as claimed in claim 5, wherein 
the rigid reinforcement member comprises a first member and a second member, the first and 
second members being disposed side by side to the damping force membe r at the sides of th e 
other member . 
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BODY REINFORCEMENT DEVICE FOR A VEHICLE 

ABSTRACT OF THE DISCLOSURE 
[Abstract] Th e present inv e ntion is provid e A body reinforcement device comprises 
with a rigid reinforcement member that connects rod (11) for rigidly connecting t wo vehicle 
body p ortions to be reinforced of a vehicle body to each other . The body reinforcement 
device also comprises The present invention is also provided with a hydraulic damper (12) 
damping force member that spanning spans the space between the two vehicle body portions. 
The rigid reinforcement member and the damping force member preferably extend generally 
parallel to each othe r , parallel to the rod (11). the space between the portions to be 
reinforced. . 

2813523 
080706 
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